united itaies. vimncauon raises rewer secuniy RSKS in nananng man me MOX option, because the process of mixing plutonium with HLW would be easier to safeguard than the more complex process of fabricating MOX. This might be of particular importance in the current Russian context. Russian vitrification efforts have so far focused on a phosphate glass that is less appropriate for this mission than the borosilicate glass used in the United States and elsewhere because it is less durable and offers less protection against the possibility of an unplanned nuclear chain reaction once plutonium is embedded in it. New technologies for comparatively small melters could be transferred to Russia for this purpose. So far, however, the Russian officials responsible for these issues have rejected disposal options such as vitrification.
The Deep-Borehole Option
Disposal in deep boreholes has been examined in several countries as an approach to spent fuel and HLW management, and is still being examined in Sweden. Because of the very great depth of the holes, there are good reasons to believe that the materials emplaced would remain isolated from the environment for periods comparable to or possibly longer than those expected for the geologic repository case, but significant uncertainties must be resolved. Plutonium in such boreholes would be extremely inaccessible to potential prolifera-tors, but would be recoverable by the state in control of the borehole site. The method would be relatively inexpensive to implement, but developing sufficient confidence to permit licensing could be costly and time-consuming; the United States has expended decades and billions of dollars in preparation for such licensing in the case of geological repositories for spent fuel and HLW.
All three of these options have the potential to be satisfactory next steps beyond interim storage in the disposition of excess weapons plutonium. None of them, however, could be confidently selected until currently open questions, described in Chapter 6 of this report, are answered.
Other Approaches
A variety of other reactors have been proposed for this mission, such as high-temperature gas-cooled reactors, fast-neutron reactors, or various existing research or plutonium production reactors. Existing reactors other than the LWRs and CANDUs described above should be rejected on grounds of the uncertain availability and safety of those reactors with sufficient capacity. The advanced reactors, as noted above, are not competitive for this mission because of the cost and delay of their development, licensing, and construction.
A variety of exotic disposal options have also been proposed, including sub-seabed disposal, detonation in underground nnr.1p.flrorporating plutonium into these logs appears feasible, although technical questions remain. These technical issues are more substantial than those facing the MOX options, but licensing and
